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Experimental Study on Manufacturing of Insulation Vacuum Glazing
and Measurement of the Thermal Conductance

Bo-Hwa Lee, Il Seob Yoon, Tae-Ho Song and Ho Sang Kwak

Key Words :  Insulation(+8), Vacuum Glazing(¥ ¥ - 2}), Guarded Hot-plate Apparatus(7+= & & 7)),
Low Emittance Coated Glass(4] ®AF2H -f-2]), Thermal Conductance(8 A 2 A F)

Abstract

Window is a critical component in the design of energy-efficient buildings. To minimize the heat loss, insulation
performance of the glazing has to be improved. Manufacturing of vacuum glazing has been motivated by the
possibility of making windows of very good thermal insulation properties for such applications. It is made by
maintaining vacuum in the gap between two glass panes. Pillars are placed between them to withstand the
atmospheric pressure. Edge covers are applied to reduce conduction through the edge. Accurate measurements have
been made of the radiative heat transfer, the pillar conduction and the gas conduction using a guarded hot plate
apparatus. Vacuum glazing is found to have low thermal conductance roughly below 1W/m’K. Among the heat
transfer modes of residual gas conduction, conduction through support pillar and the radiative heat transfer between
the glass panes, the last one is the most dominant to the overall thermal conductance. Vacuum glazing using very
low emittance Al-coated glass has an overall thermal conductance of about 0.7W/m’K.
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Table 1 Thermal conductance of vacuum glazing
(Soda lime glass; 2 plates)

2
Power | Temperature Uglass—glass [W/m’K]
[m¥] [T] Experimental Calculated
results results
18.0 8.9/3.0 4.30 4.18
18.0 | 24.7/200 5.40 4.86
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Table 2 Thermal conductance of vacuum glazing
(Soda lime glass; 3 plates)
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Table 4 Thermal conductance of vacuum glazing
(Pilkington Low-E glass)

2 2
Power | Temperature Ué"““ ~glass [W/mM'K] Power | Temperature Ugl“”‘g’“" [W/m'K]
[uW] [C] Experimental | Calculated (mW] [C] Experimental | Calculated
results results results results
18.0 13.5/3.0 2.42 2.38 18.0 | 22.2/3.0 1.32 1.09
18.0 | 29.5/20.0 2.67 2.74 18.0 | 39.0/20.0 1.33 1.21

Table 3 Thermal conductance of vacuum glazing
(Pilkington TEC15 glass)

Table 5 Thermal conductance of vacuum glazing
(Al-coated glass)

2. ' 2.

Power | Temperature U gtssgtss [W/K] Power | Temperature | U gass-gass [W/NK]
(W] [T] Experimental | Calculated [m¥] [C] Experimental | Calculated

results results results results
18.0 19.4/3.0 1.55 1.49 18.0 35.6/3.0 0.78 0.65
18.0 | 36.0/20.0 1.59 1.61 18.0 | 50.8/20.0 0.82 0.66
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Table 6 Analysis of heat transfer modes

Calculated results
Vacuum glazing
radiation Uconductian U&“‘
[W/m’K] ([W/mK] | [W/mK]
Soda lime glass
(2 plates) 436 0.35 0.15
Soda lime glass
(3 plates) 224 0.35 0.15
Pilkington TECIS | 71 | 975 0.15
glass
Pilkington
Low-E glass 0.71 0.35 0.15
Al-coated glass 0.07 0.44 0.15
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